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Abstract

Background Throughout their medical education,
learners face multiple transition periods associated with
increased demands, producing stress and concern about
the adequacy of their skills for their new role.

Objective We evaluated the effectiveness of boot camps
in improving clinical skills, knowledge, and confidence
during transitions into postgraduate or discipline-
specific residency programs.

Methods Boot camps are in-training courses combining
simulation-based practice with other educational
methods to enhance learning and preparation for
individuals entering new clinical roles. We performed a
search of MEDLINE, CINAHL, PsycINFO, EMBASE, and
ERIC using boot camp and comparable search terms.
Inclusion criteria included studies that reported on
medical education boot camps, involved learners
entering new clinical roles in North American programs,

and reported empirical data on the effectiveness of boot
camps to improve clinical skills, knowledge, and/or
confidence. A random effects model meta-analysis was
performed to combined mean effect size differences
(Cohen’s d) across studies based on pretest/posttest or
comparison group analyses.

Results The search returned 1096 articles, 15 of which
met all inclusion criteria. Combined effect size estimates
showed learners who completed boot camp courses had
significantly “large” improvements in clinical skills (d =
1.78; 95% Cl 1.33-2.22; P <.001), knowledge (d = 2.08;
95% Cl 1.20-2.96; P < .001), and confidence (d = 1.89;
95% Cl 1.63—2.15; P < .001).

Conclusions Boot camps were shown as an effective

educational strategy to improve learners’ clinical skills,
knowledge, and confidence. Focus on pretest/posttest
research designs limits the strength of these findings.

Introduction

Throughout undergraduate and postgraduate medical
education, learners are faced with a series of transitions
that can be stressful, which can raise questions about the
adequacy of their skills for their new role. For example, the
transition from medical school to postgraduate training or
into a discipline-specific subspecialty residency program (ie,
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junior to senior) can be stressful because of the variability
of teaching and learning opportunities provided for clinical
or procedural skills training as well as the increased
expectations in learners’ clinical responsibilities.’# Simi-
larly, the transition from residency to fellowship has been
cited as a time of great stress given the increased complexity
of patients’ needs, their personal sense of responsibility,
and their expectations of clinical performance without
failure.s:s Furthermore, these periods have also been
associated with increased rates of psychiatric morbidity and
burnout among trainees” and a growing concern for the
care and safety of the patient, giving rise to terms like July
phenomenon or July effect.s®

Concerns are amplified under current duty hour
restrictions in effect for trainees. Less time spent learning
clinical and procedural skills can lead to a decrease in
learner competence and patient safety. For instance,
Poulouse et al'® found a greater rate of needle injuries after
work hour restrictions, suggesting reduced clinical experi-
ences lead to less proficiency on some procedural tasks.
Given the medicolegal concerns associated with medical
errors because of work hour restrictions and transition
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periods, there has been a strong push toward introducing
new educational strategies within clinical training pro-
grams to potentially mitigate those effects.!!

Before the development of competency-based education
frameworks, teaching and learning for most specialties
took the form of a master-apprentice relationship in which
trainees observed their clinical mentors in practice. As
learners became more familiar with the knowledge and
skills of their specialty, they began to perform more
intricate tasks with growing independence.''* According
to the Ericsson'® theory of how expertise is achieved, active
engagement that involves deliberate practice and immedi-
ate feedback is essential in the acquisition of knowledge
and the ability to perform. A recent meta-analysis
comparing traditional to simulation-based medical educa-
tion with deliberate practice supported the superiority of
this approach to enhancing learners’ clinical knowledge
and skills.'* Using this theoretic principle as a guide to
enhance clinical expertise, many medical education pro-
grams across North America have adopted the concept of
deliberate practice and adapted it in ““boot camp” courses
specifically designed to ease learners into new clinical roles
during transition periods.

Despite the increasing popularity of boot camps in
medical education, there is no prior review on their
effectiveness published in the literature. The objective of
this study was to perform a descriptive analysis of boot
camps in medical education and a meta-analysis to assess
the effectiveness of boot camp courses as an educational
strategy to prepare learners during transition periods in
clinical training programs. The main focus was to assess the
effectiveness of boot camps across 3 important areas:
clinical skills performance, knowledge acquisition, and
confidence in clinical abilities.

Methods

Study Selection

In consultation with a medical librarian, we conducted a
systematic review of the research on the effectiveness of
boot camps published between January 1995 and April
2013 using MEDLINE, CINAHL, PsycINFO, EMBASE,
and ERIC. For the purpose of study selection, boot camps
were defined as courses designed to enhance learning and
preparation for those entering new clinical roles with
simulation-based practice and other related educational
strategies. Initial identification of search terms was based
on literature and articles on medical education boot camps.
Terms were identified through literature review to encom-
pass all synonyms used to describe boot camp courses,
including crash course, capstone course, transition course,
or rookie camp. A review of references for all included
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articles was performed to identify any additional studies for
inclusion in our review and analysis. The search was further
limited to the heading medical education. Two authors
(C.B. and J.A.) independently retrieved and reviewed
articles for study selection and also reviewed the references
of selected articles to identify additional reports. All
conflicts in article selection were resolved by consensus.
Eligibility Criteria

Studies were included if they (1) reported on medical
education boot camps for trainees transitioning from
medical school or already in a residency program in North
America, (2) involved trainees who were expecting to enter
into new clinical roles, (3) assessed the effectiveness of the
boot camp session(s) pretest/posttest (ie, immediately after
the boot camp intervention) or with a comparison group,
and (4) provided empirical data on clinical skills, knowl-
edge acquisition, and/or confidence measures. The authors
restricted the search to North American studies to ensure
that different formats of boot camp courses reflected
similar clinical transition periods for medical students and
residents. For this study, residents who completed prelim-
inary training were considered to have been provided with
a boot camp to assist with transition into discipline-specific
training.

Data Selection and Abstraction

To address concerns about bias, we conducted a compre-
hensive search using strict selection criteria based on
rigorous interrater reliability. Two authors (C.B. and J.A.)
were involved in independently reviewing abstracts and
coding the data from the full-text articles identified. The
following data were collected: year of study, specialties
involved, sample size, level of training of the participants,
duration of the boot camp, type of study research design,
boot camp design and definition, outcome variables
assessed, and the measured empirical values reported,
including means and standard deviations.

Statistical analysis was performed using Stata version
12.1 (StataCorp LP). All data from the outcome measures
were continuous, and the meta-analysis was performed
using sample means and standard deviations to calculate
the Cohen’s d for effect size differences.' For studies where
standard deviations were not provided, we used the P
values from the ¢ test statistic to estimate the comparable
effect size difference.'® We chose the random effects model
for our meta-analysis based on the variability among
studies in length of boot camp session(s), content delivered,
evaluations used, and levels of transition for the different
groups’ participants.'” The interpretation of the magnitude
of the combined effect sizes were based on Cohen’s'
suggestions: d = 0.20 to 0.49 are small, d = 0.50 to 0.79
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are medium, and d = 0.80 are considered to be large effect
size differences. The heterogeneity of the combined study
outcomes were tested using the I? statistic. To estimate the
between-studies variance, an I value of 50% implies that
half of the observed variability can be attributed to
between-studies variance (heterogeneity in the boot camp
interventions) and the other half within-study variance (ie,
sampling error)."® To minimize study heterogeneity, studies
comparing pretest/posttest scores for boot camp partici-
pants were analyzed separately from studies using
comparisons or control groups.

Results

The literature search identified 1096 articles. After
screening, 36 full-text articles were assessed for eligibility.
Of those 36 articles, 21 were excluded because they failed
to provide sufficient empirical data, did not pertain to boot
camps, reported duplicate data, or were not based in
medical education or from North America. Fifteen studies
met all inclusion criteria.»*!*=! Those 15 articles under-
went coding extraction independently by 2 authors (C.B.
and J.A.) to ensure data collection consistency and accuracy
of effect size calculation analyses. Any discrepancies were
reviewed by the other authors until agreement was
achieved.

Descriptive Review

From the 15 studies included in our meta-analysis, a range
of definitions for boot camps were used (TABLE 1). Despite
differences in wording, most describe a boot camp as an
early preparatory course or orientation sessions for learners
undergoing a transition in medical education. The design
and development of these boot camps varied from an
informal curricular design by surgical staff' to a formal
needs assessment approach to understanding clinical

skill development.?® Although a variety of educational
methods and teaching strategies were used, every boot
camp used some form of low- or high-technology
simulation as a key component. In addition, 10 of 15 boot
camps (67%) described providing either immediate or
formative feedback to trainees (3 boot camps did not
specify whether feedback was given, and 2 boot camps
engaged only in debriefing sessions following simulation
and case scenarios).

Regarding the particular medical education transitions
targeted by the boot camps, we identified that studies
focused on either the transition from medical school to
graduate/postgraduate education (6 of 15, 40%) or into a
discipline-specific (eg, specialty/subspecialty) residency
program (9 of 15, 60%; TABLE 2). Only 1 specific boot
camp for fellows was identified in our search, and it
provided insufficient data for statistical analysis.” The

number of boot camp participants ranged from 6 to 47,
and participants came from a variety of specialties,
including internal medicine, general surgery, obstetrics
and gynecology, cardiac surgery, thoracic surgery, and
orthopedic surgery. Fourteen of 15 (93%) studies
involved surgical specialties or subspecialties (TABLE 2).
For boot camps involving medical students at the end of
their clerkship period, students had applied or were
matched to surgical specialties. The length of time of the
boot camp varied from 4 hours (over 2.5 days)* to

160 hours (over 30 days)*” and was completed in a single
day (8 hours) for residents transitioning into otolaryn-
gology*® or was spread across a 7-week period (2 to 3
hours per week) for medical students beginning their
surgery residency.’

The majority of studies used a pretest/posttest (13 of
15, 87%) assessment process to determine the effectiveness
of the boot camp intervention immediately on completion
(TABLE 2). Four studies also included a comparison
group.>?273% One study assessed boot camp participants’
performance using only a comparison group who had not
completed the boot camp,' and 1 study compared
participants only to historic controls.>! Three sets of learner
outcome measures were identified and, if reported, were
combined across studies: (1) clinical skills performance (6
of 15,40%), (2) knowledge acquisition (4 of 15, 26%), and
(3) participants’ confidence in their clinical abilities (8 of
15, 53%).

Clinical Skills Performance

Six boot camp studies (40%) provided pretest/posttest data
on trainees’ performance on different clinical skills, using
either task-specific checklist scores or global rating scales,
such as an Objective Structured Assessment of Technical
Skills.** Although some of the clinical performances
assessed were related to the overall completion of the
surgical or procedural skill itself (eg, central line insertion,
chest tube insertion, lumbar puncture), many outcome
measures were related to generic skills important for
successful clinical practice (eg, restricted space tying,
suturing). As shown in FIGURE 1, 16 clinical skill
outcomes were combined across the 6 studies for a large
effect size of d = 1.78 (95% CI 1.33-2.22, P < .001). The
heterogeneity was found to be moderately high with an I?
statistic value of 81.2% (P < .01). A reported random-
effects model for combined effect sizes is recommended
when the heterogeneity is above 50%.

TABLE 3 shows a combined random-effects model for
the 4 studies (27%, 9 outcomes) where boot camp trainees’
clinical skills performance scores were contrasted with a
comparison group, showing a large effect size difference of
d=2.73(95% CI 1.36-4.07, P < .001).
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residents.

TABLE 1 OVERVIEW OF THE EDUCATIONAL COMPONENTS OF THE 15 BOoOT CAMP IN-TRAINING STUDIES
Source, y Boot Camp Definition Curriculum Design Educational Methods Feedback
Boehler et al,® A curriculum designed to enhance One faculty member designed the | 1. Low-technology simulation Formative
2004 clinical competencies and first draft of the curriculum using | 2. Standardized patients feedback
confidence levels of interns and, the ACOS prerequisites as a guide. | 3. Case-based learning
because of early skills acquisition, to | In addition, the blueprint for the 4. Mock clinical pages
promote patient safety. curriculum was developed by 5. Clinical experience
informally surveying SMS, interns, | 6. Cadaveric dissections
residents, and faculty.
Peyre et al>° A resident readiness elective to Each session was planned based 1. Low-technology simulation Immediate
2006 teach medical students the on a surgical resident focus group | 2. High-technology simulation feedback
technical skills required to be a to determine skills important for 3. Animal laboratories and
surgical intern. internship. cadaveric dissection
Brunt et al 2008 A highly focused skills course for The course curriculum was 1. Didactic lecture Formative
fourth-year medical students who developed based on perceived 2. Low-technology simulation feedback
were matching in a surgical needs for students entering 3. High-technology simulation
specialty, with the goal of instilling | internship and with a focus on 4. E-learning
in those students many of the basic | development of basic surgical 5. Case-based learning
skills needed for internship and the | skills and management of acute
surgical environment. patient problems.
Pliego et al,” A course designed to increase NS 1. High-technology simulation Debriefing after
5008 residents’ perceived technical 2. Standardized patients each scenario or
competency, stress hardiness, and 3. Case-based learning simulation
confidence in leadership roles in
dealing with obstetric emergencies.
Carter et al, An orientation that included NS 1. Didactic lecture Immediate
5010 instructional lecture, observation of 2. E-learning feedback
both procedures performed by a 3. Observation of procedures provided during
thoracic surgeon on the models, 4. Low-technology simulation simulation
and supervised practice on the
simulators with immediate
feedback from a thoracic surgeon.
Fann et al,» 2010 | A course to provide focused training | NS 1. Didactic lectures Formative
to cardiothoracic residents. 2. Low-technology simulation feedback
3. High-technology simulation
Naylor et al,* An integrated, cognitive and The curricula was based on similar | 1. Didactic lectures Immediate
5010 proficiency-based skills curriculum courses in other medical schools, 2. Low-technology simulation feedback and
based on ACOS Graduate Medical by the expectations determined 3. High-technology simulation debriefing
Education Committee by the ACOS for entering PGY-1 4. Case-based learning
competencies to prepare students residents, and by needs expressed
for surgery internships. by the faculty.
Parent et al; An intensive surgical skills NS 1. Didactic lectures NS
5010 curriculum to improve confidence 2. Low-technology simulation
and basic surgical skills for new 3. High-technology simulation
interns.
Fernandez et al,»s | A preparatory, simulation-based Curricular needs assessment took 1. High-technology simulation Immediate and
S0Mm course implemented at the onset of | place in the form of consultations | 2. Low-technology simulation formative
internship to describe our process with surgical education leaders in | 3. Assigned readings feedback
of introduction of cognitive and general, trauma, critical care,
procedural skills necessary for basic | pediatric, and thoracic surgery.
problem assessment and
management of surgical patients.
Malekzadeh et A course designed to allow junior The curriculum was developed 1. Case-based learning Debriefing
al,*® 20m level residents to participate in a through the combined efforts of 3 | 2. Low-technology simulation
concentrated opportunity to experienced otolaryngologists and | 3. High-technology simulation
develop basic competence in a simulation experts using a needs
variety of skills as they begin their assessment approach.
careers in otolaryngology.
Sonnadara et al,?” | An intensive, laboratory-based The course was designed by staff | 1. Didactic lectures Formative
>0m course designed to teach basic surgeons and skills acquisition 2. Low-technology simulation feedback
surgical skills to junior orthopedic scientists. 3. Cadaveric dissection
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TABLE 1 | OVERVIEW OF THE EDUCATIONAL COMPONENTS OF THE 15 BOoOT CAMP IN-TRAINING STUDIES (CONTINUED)
Source, y Boot Camp Definition Curriculum Design Educational Methods Feedback
Todd et al,® 20m A surgical intern survival skills NS 1. Small group discussion Immediate
curriculum designed to alleviate 2. Didactic lectures feedback
anxiety through a series of lectures 3. Mock clinical pages
and interactive sessions.
Antonoff et al A comprehensive PGY-1 surgery Learning objectives for the course | 1. Interactive lecture NS
>om preparatory course offered to senior | were generated by a committee 2. Small group sessions
medical students matched into consisting of clinical surgical 3. High-technology simulation
residencies in surgical disciplines. faculty members and residents, 4. Low-technology simulation
with input from a previously 5. Problem-based learning
established internal curriculum 6. Mock clinical pages
for PGY-1 residents.
Okusyana et al,*® A course incorporating technical Information gathered at 1. Didactic lectures NS
2012 and medical management skills independent focus groups for 2. High-technology simulation
designed to ensure that interns medical students, residents, and 3. Low-technology simulation
achieve a baseline competency faculty was used to develop the 4. Case-based learning
before taking care of surgical curriculum.
patients.
Cohen et al» A short duration, high-intensity, Topics for the boot camp were 1. Small group learning Formative
2013 simulation-based course for selected based on feedback from 2. Didactic lectures feedback
medical students designed to historic control interns and 3. Low-technology simulation
improve confidence, enhance skills, program faculty. 4. High-technology simulation
and ease the transition into 5. E-learning
residency.

Abbreviations: ACOS, American College of Surgeons; SMS, senior medical student; NS, not specified; PGY-1, postgraduate year-1.

Knowledge Acquisition

For improvements in knowledge acquisition, 4 boot camp
studies provided pretest/posttest data on 5 outcome
measures for trainees by mean scores in the form of
multiple-choice and short answer question examinations
(FIGURE 2). Studies included 5 different knowledge out-
comes such as general and course-specific surgical knowl-
edge,? and knowledge of surgical ward management.? A
reported random-effects model for the combined effect
sizes showed that participation in boot camps significantly
improved learners’ medical and surgical knowledge (d =
2.08;95% CI1.20-2.96; P < .001). The heterogeneity was
found to be high with an I? statistic value of 82.1% (P <
.01). Only 2 studies using comparison groups provided
data on knowledge acquisition, and meta-analytic com-
parisons were not performed.

Confidence in Clinical Abilities

Eight studies provided pretest/posttest data for 37 out-
comes related to improvement in trainees’ perceived
confidence, measured on Likert scales from strongly
disagree to strongly agree (FIGURE 3). For example, Todd

1% surveyed (pretest/posttest) first-year residents about

et a
their confidence to manage a number of clinical presenta-
tions from sepsis, acute hypoxia, chest pain, decreased
urine output, and postoperative fever. A random-effects
model for the combined effect sizes showed significant

improvement in confidence with a large effect size of d =

1.89 (95% CI 1.63-2.15, P < .001). The heterogeneity was
found to be moderate with an I* statistic value of 65.4% (P
< .01). Only 2 studies using comparison groups provided
data on competence, and meta-analytic comparison was
not performed.

Discussion

As shown by the number of studies that reported on the
effectiveness of boot camps to enhance learners’ transition
to the next stage of their training, boot camps as a medical
education strategy are still in their infancy. In identifying
articles to include in our meta-analysis, we encountered a
variety of definitions for boot camps. Although exact
wording differed, certain commonalities were present: All
studies described boot camps as courses/sessions aimed to
prepare or orient learners undergoing clinical transitions,
boot camps were structured as short and focused courses,
and a wide variety of educational methods were applied in
each camp with a particular focus on the use of simulation.
In addition, most boot camps described a focus on
providing immediate and/or formative feedback to partic-
ipants in keeping with the Ericsson' theory on how to
support the development of expert performance.

Based on the boot camp descriptions from the literature
included in the meta-analysis, the following definition is
proposed: “A boot camp is a focused course designed to
enhance learning, orientation, and preparation for learners
entering a new clinical role. This is achieved through the
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Study Source Clinical Skill Sample Effect Size Cohen’s d (95% CI)
Size
Brunt et al’ (2008) Basic surgical skill 31 0.97 (0.44-1.49) |+
Carter et al*” (2010) Thoracentesis time 6 0.54 (-0.62-1.69)  ——
Carter et al*> (2010) Chest tube time 6 0.30 (-0.84-1.43) L
Fan et al”> (2010) Graft orientation 33 1.94 (1.35-2.52) -
Fan et al® (2010) Bite placement 33 1.80 (1.22-2.37) o
Fan et al” (2010) Spacing 33 2.02 (1.42-2.61) -
Fan et al” (2010) Need holder use 33 1.59 (1.04-2.15) ]
Fan et al*® (2010) Forceps use 33 1.07 (0.55-1.59) -
Fan et al”> (2010) Needle angle 33 2.10 (1.50-2.71) |
Fan et al”> (2010) Needle transfer 33 1.33 (0.80—1.87) -
Fan et al” (2010) Suturing 33 1.33 (0.80-1.87) -
Naylor et al’* (2010) Open surgical skills 9 3.77 (2.17-5.37) =
Naylor et al** (2010) Laparoscopic skills 9 7.13 (4.48-9.76) S —
Sonnadara et al”’ (2011) GRS of orthopedic skills 6 11.97 (7.07-16.88) _— .
Sonnadara et al*’ (2011)  Surgical procedures checklist 6 8.57 (4.98-12.16) S
Antonoff et al” (2011)  Technical skills (OSATS) 22 1.13 (0.50-1.77) <)
Random 359 1.78 (1.33-2.22) 0
Fixed 359 1.53 (1.36-1.70) §
| L I 1 | I I
101234 [ B 10 12 14

FIGURE 1
POSTTEST

RANDOM AND FIXED-EFFECTS MODEL FOREST PLOT FOR BOOT CAMP CLINICAL SKILLS IMPROVEMENT, PRETEST/

Abbreviations: GRS, global rating scale; OSATS, Objective Structured Assessment of Technical Skills.

use of multiple educational methods with a focus on

deliberate practice with formative feedback.” In support of

the Ericcson’s'?

expertise, the introduction of

theory of what is required to develop

boot camp courses during

career transition periods in clinical training may enhance

trainees’ clinical skills, knowledge, and confidence. The

main finding of the meta-anal

completed boot camps had significantly “large” improve-
ments in (1) clinical skills development (d = 1.78; 95% CI
1.33-2.22; P < .001), (2) knowledge acquisition (d = 2.08;

ysis is that learners who

95% CI1.20-2.96; P < .001), and (3) perceived confidence
(d = 1.89; 95% CI 1.63-2.15; P < .001).
The effect sizes can also be interpreted as the average

percentile standing of the trainees before and after

participation in the boot camp course.!* An effect size of d

= 1.50 indicates that the means of the posttest participants
are at the 93.3 percentile for the means of their pretest
scores or a nonboot camp (no intervention) comparison

group. The boot camps studies included in this analysis

demonstrated that an educational intervention that

TABLE 3

RANDOM-EFFECTS MODEL (COHEN’s d) OF THE CLINICAL SKiLLS, KNOWLEDGE, AND CONFIDENCE DOMAINS®

Comparison No. of Studies Boot Camp Combined Effect Size
Boot Camp Domain Measure Analysis (Outcomes) Included Participants, No. Cohen’s d (95% CI)°
Clinical (and/or procedural) skills Pretest/posttest 6 (16) 359 178 (1.33-2.22)
Clinical (and/or procedural) skills Boot camp versus 4(9) 207 273 (1.36-4.07)
comparison group
Knowledge (medical or surgical) Pretest/posttest 4 (5) 95 2.08 (1.20-2.96)
Confidence Pretest/posttest 8 (37) 561 1.89 (1.63-2.15)

“Based on data from 14 studies identified in a meta-analysis of the research on the effectiveness of boot camp programs to enhance clinical skills, knowledge,
and confidence during transition periods in clinical training.

®Cohen’s d values = 0.80 indicate a

large effect size change.
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IMPROVEMENT, PRETEST/POSTTEST

Study Source Knowledge Acquisition Sample Effect Size Cohen’s d (95% CI)
Size
Bochler et al”” (2004) Surgical knowledge MCQ 12 1.90 (0.92-2.88)
Naylor et al** (2010) FLS cognitive examination 9 3.33 (1.85-4.80) e
Fernandez et al®> (2011) Surgical knowledge SAQ 30 0.87 (0.34-1.40) ——
Antonoff et al” (2011) Surgical knowledge MCQ 22 1.91 (1.19-2.62) —
Antonoff et al” (2011)  Surgical knowledge SAQ 22 2.92 (2.06-3.78) —
Random 95 2.08 (1.20-2.96) <
Fixed 95 1.71 (1.36-2.05) <
o 1 2 3 4 s
FIGURE 2 RANDOM AND FIXED-EFFECTS MODEL FOREST PLOT FOR BooT CAMP KNOWLEDGE ACQUISITION

Abbreviations: MCQ, multiple-choice question; SAQ, short answer question.

includes the use of deliberate practice in the development of
clinical skills, knowledge, and confidence may provide
immediate benefits to trainees.

To further support these findings, a meta-analysis of the
combined effect sizes for clinical skill improvement across
studies that used a comparison group demonstrated a large
effect size difference between the intervention and com-
parison groups (d = 2.73; 95% CI 1.36-4.07; P < .001).
Comparison groups used residents at similar levels of
training,">*"! and the improvement found can be attrib-
uted to the course itself rather than to a maturation or
testing effect. We were unable to perform a similar analysis
for knowledge or confidence because of the few compar-
ison group studies reporting these outcomes.

Although the combined effect sizes for each of the
clinical skills, knowledge acquisition, and perceived
confidence measures were all statistically significant,
there is a significant amount of heterogeneity between the
boot camp studies.'® The heterogeneity for studies that
reported on clinical skills development was found to be
moderately high (I* = 81.2%, P < .01), reflecting
variability in the skills being assessed (ie, tying a 2-
handed knot, neonatal resuscitation, chest tube insertion),
and in the assessment measures used (eg, length of
checklists, types of global rating scales). Studies that
reported on knowledge outcomes also had moderately
high levels of heterogeneity (I* = 82.1%, P < .01). This
can be partly explained by the lack of standardization
between examinations to assess the trainees’ knowledge
acquisition. Studies that reported on confidence im-
provement measures showed the lowest levels of hetero-
geneity (I* = 65.4%, P < .01), which is explained in part
by the fact that all confidence measures being assessed
using similar self-report questionnaires that had trainees
report on their confidence in their abilities as a result of
participation in the boot camp.
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The remainder of the heterogeneity among studies is to
be expected because of less-rigorous research designs in
these studies. For example, none of the studies in this meta-
analysis used a random selection of trainees, and most used
single group, pretest/posttest designs. Use of pretest and
posttest scores can increase variability among studies,
depending on when the examinations were given in relation
to the end of boot camp (eg, posttest scores from
immediately after the intervention can be influenced by the
pretest in 1- to 3-day boot camp courses, whereas boot
camps that were run for up to 4 to 7 weeks can be
influenced by maturation effects). Although there was
moderately high heterogeneity among studies (a reflection
of the variability in the intensity and duration of the boot
camp interventions), a fairly symmetric funnel plot analysis
showed that publication bias in favor of positive findings
only was not likely.

Limitations

We found significant variability among studies in the
specialties involved, the number of participants (range from
6 to 47), the stage of the trainees’ transition (eg, from
medical school to residency or to a residency specialty), and
the duration of the boot camp. Aside from heterogeneity
associated with the single group, pretest/posttest research
designs, further limitations to the study include the
restricted scope of the types of boot camps (ie, all but 1
study involved surgical disciplines), the range of outcomes
assessed, and the lack of long-term follow-up with trainees.
Regarding outcomes assessed, the majority reported in the
studies represented a focus on medical expert-related
competencies. This limits the extrapolation of the results to
other clinical competencies, such as communication with
patients and their families or the development of skills for
collaborating with colleagues and coworkers; the main
concern for trainees during transition to residency and
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POSTTEST

Study Source Confidence Sample Effect Size Cohen’s d (95% CI)
Size
Peyre et al”° (2006) General surgical knowledge 6 6.41 (3.38-9.43) [ T
Brunt et al® (2008) Surgical knowledge & skills 31 0.69 (0.18-1.20) - |
Pliego et al’’ (2008) Ruptured ectopic 10 1.39(0.40-2.37) 1
Pliego et al’’ (2008) Neo-natal resuscitation 10 1.79(0.73-2.84) T
Pliego et al’’ (2008) Shoulder dystocia 10 2.44 (1.25-3.62) —_—r
Pliego et al’’ (2008) Postpartum hemorrhage 10 2.51(1.31-3.71) -
Naylor et al** (2010) Anatomy 9  1.75(0.64-2.86) —_——
Naylor et al** (2010) Technical and clinical skills 9 2.43 (1.18-3.68) —
Naylor et al”* (2010) Diagnostic test interpretation 9  1.56 (0.49-2.63) ———
Naylor et al** (2010) Patient care 9  3.00(1.61-4.39) ,‘_._
Antonoff et al” (2011) Ward management tasks 22 3.04(2.16-3.92) |
Antonoff et al’ (2011) Operative/technical skills 22 1.50(0.82-2.17) b
Malekzadeh et al”® (2011) Cricothyroidotomy 30 2.49 (1.77-2.30) -
Malekzadeh et al”® (2011)  Epistaxis 30 1.04(0.47-1.61) !
Malekzadeh et al*® (2011)  Intubation 30 1.09(0.52-1.86) 2
Malekzadeh et al”® (2011)  Complex airways 30 229 (1.60-2.98) .‘,._
Malekzadeh et al’® (2011)  ENT emergencies 30 1.30(0.71-1.89) e
Malekzadeh et al”® (2011)  Mask ventilation 30 0.82 (0.26-1.38) - |
Malekzadeh et al”® (2011)  Microscopic laryrngoscopy 30 1.42 (0.82-2.02) el
Malekzadeh et al”® (2011)  Fibreoptic laryrngoscopy 30 1.28 (0.69-1.86) =)
Todd et al™® (2011) Hyperkalemia mgt 8 2.76 (1.344.17) _H_
Todd et al®® (2011) Acute hypoxia mgt 8  1.01(-0.04-2.06) I
Todd et al™® (2011) Hypotension mgt 8  1.61(0.46-2.76) —_—
Todd et al*® (2011) Decreased hemoglobin mgt 8 1.67 (0.51-2.83) —_—r
Todd et al™® (2011) Postoperative fever mgt 8 1.51 (0.38-2.63) —l
Todd et al”® (2011) Decrease urine output mgt 8  2.12(0.86-3.37) +
Todd et al® (2011) Surgical wounds mgt 8  2.59(1.22-3.96) —r—
Todd et al®® (2011) Chest pain mgt 8  2.04(0.80-3.27) —_——
Todd et al™® (2011) Mental status change mgt 8 2.34 (1.03-3.65) [ —
Todd et al™® (2011) Atrial fibrillation mgt 8  1.89(0.69-3.10) —_—
Todd et al”® (2011) Sepsis mgt 8§  2.23(0.95-3.52) —_—r
Todd et al®® (2011) Pain mgt 8  2.47(1.13-3.82) _;.4._
Todd et al®® (2011) Common medication mgt 8  2.57(1.20-3.93) —_—
Todd et al*® (2011) Fluid/electrolyte mgt 8  2.95(1.48-4.41) ——
Todd et al™® (2011) Interpreting surgical imaging 8 1.80 (0.61-2.99) —_—
Okusyana et al’’ (2012) Technical skills 22 1.50(0.83-2.17) —
Okusyana et al*® (2012) Postoperative mgt 22 3.89(2.87-4.91) e .
Random 561 1.89 (1.63-2.15) o
Fixed 561  1.65 (1.50-1.79) 0
|
|
\ P T T T
POt 234587
FIGURE 3 RANDOM AND FIXED-EFFECTS MODEL FOREST PLOT FOR BoOT CAMP CONFIDENCE IMPROVEMENT, PRETEST/

Abbreviations: ENT, ear, nose, and throat; mgt, management.

fellowship appears to be development of surgical/proce-
dural skills, including performing procedures, evaluating
patients, and running codes.*® Finally, the results of the
boot camp courses were limited because most studies
provided little information about the costs and feasibility of
running those camps or long-term follow-up data on
retention of knowledge, skills, or attitudes.

As training hours become limited by widespread
implementation of duty hour limits and as associated
concerns for safety of care in teaching settings have become
a public concern, there is a compelling need for curricular
change and programs need to look for new ways to address
those concerns. The use of boot camp courses may provide
benefit during career transitions by increasing trainees’
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knowledge, skills, and confidence. Future studies that use
rigorous research designs, such as comparison of boot
camp intervention to other approaches, studies that include
assessments of feasibility and costs, and research that
explores delayed outcomes is needed for a comprehensive
assessment of the benefits of this intervention.
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